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Japanese Patent Application Kokai Number: H 2-2 44 190 
SPECIFICATION 

1. Title of the Invention 

LIQUID CRYSTAL DISPLAY DEVICE 

2. Claims 

1 . A liquid crystal display device which is characterized by the fact that this liquid crystal 
display device is constructed so that this device includes a box form case which has a liquid 
crystal display panel, a window for the display screen of the above-mentioned liquid crystal 
display panel, and an open end which is present on the opposite side from the above-mentioned 
window, and which is used to support the above-mentioned liquid crystal display panel, and a 
reinforcing band which is fitted into the above-mentioned box form case in the vicinity of the 
above-mentioned open end. 

2. The liquid crystal display device according to Claim 1 , which is characterized by the fact 
that the above-mentioned reinforcing band is fitted into the inside of the open end of the above- 
mentioned box form case, a fringe is disposed on the end portion of the above-mentioned 
reinforcing band on the side of the above-mentioned open end, and the above-mentioned 
reinforcing band is fixed on the above-mentioned open end by the above-mentioned fringe. 

3. The liquid crystal display device according to Claim 1 or Claim 2, which is characterized 
by the fact that the above-mentioned box form case comprises a cover case which has the above- 
mentioned window and a main body case which has the above-mentioned open end, the above- 
mentioned liquid crystal display panel is clamped between the above-mentioned cover case and 
the above-mentioned main body case, and a second window which is used to irradiate the back 
side of the above-mentioned liquid crystal display panel with light is formed in the above- 
mentioned main body case on the opposite side of this case from the above-mentioned open end. 

4. The liquid crystal display device according to Claim 1 , Claim 2 or Claim 3, which is 
characterized by the fact that the device has a wiring board which is connected to input terminals 
disposed on the peripheral edge part of the above-mentioned liquid crystal display panel, the 
above-mentioned wiring board is bent perpendicular to the display screen [of the above- 
mentioned liquid crystal display panel] at the end part of the liquid crystal display panel, and is 
disposed along the side surface of the above-mentioned box form case. 

5. The liquid crystal display device according to Claim 4, which is characterized by the fact 
that a shielding case is disposed on the outside of the above-mentioned wiring board. 
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3. Detailed Description of the Invention 

(Field of Industrial Utilization) 

The present invention relates to a liquid crystal display device, and more particularly relates 
to a technique that is suitable for use in a liquid crystal display device such as a view finder 
which mounts a liquid crystal display panel that has a thin film transistor (TFT) array. 

(Prior Art) 

In conventional liquid crystal display devices such as view finders, a wiring board 
constructed from a TAB (tape automated bonding) tape that is connected to input terminals 
disposed on the peripheral edge part of a liquid crystal display panel, and an FPC (flexible 
printed circuit) that is connected to this TAB tape is bent in the direction of the side surfaces of 
the liquid crystal display panel from the end part of the liquid crystal display panel, so that a 
back lighting box that accommodates back lighting is enveloped by this wiring board, and the 
wiring board is fastened to this back lighting box by means of screws, etc. 

Furthermore, for example, a liquid crystal display device using a TAB tape is described in 
"Nikkei Electronics", September 10, 1984, issued by Nikkei - McGraw-Hill, pp. 21 1-240. 

(Problems that the Invention is to Solve) 

In the above-mentioned conventional example, a construction is used in which a wiring board 
that is bent in the direction of the side surfaces of the liquid crystal display panel from the end 
part of this panel is fastened to the back side of the back lighting by means of screws, etc., thus 
receiving vibration and shocks applied from outside; in this case, the following problems have 
been encountered: namely, the device is susceptible to vibration and shocks, and looseness, strain 
and bending tend to occur. 

The object of the present invention is to provide a liquid crystal display device which has a 
high strength against vibration and shocks applied from the outside, so that looseness, strain and 
bending do not occur even if the device is subjected to vibration or shocks from the outside. 

(Means for Solving the Problems) 

In order to achieve the above-mentioned object, the liquid crystal display device of the 
present invention is characterized by the fact that this liquid crystal display device is constructed 
so that the device includes a box form case which has a liquid crystal display panel, a window 
for the display screen of the liquid crystal display panel, and an open end which is present on the 
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opposite side from the window, and which is used to support the liquid crystal display panel, and 
a reinforcing band which is fitted into the box form case in the vicinity of the open end. 

For example, the reinforcing band is fitted into the inside of the open end of the box form 
case, a fringe is disposed on the end portion of the reinforcing band on the side of the open end. 
The fringe is used to fasten the reinforcing band on the open end of the box form case. 

For example, the box form case comprises two parts, i.e., a cover case which has a window 
used for the display screen of the liquid crystal display panel, and a main body case which has an 
open end. A liquid crystal display panel is clamped and fastened in place between the cover case 
and the main body case; furthermore, a second window which is used to irradiate the back 
surface of the liquid crystal display panel with light from back lighting is formed in the main 
body case on the opposite side of this case from the open end. 

Furthermore, a wiring board is connected to input terminals disposed on the peripheral edge 
part of the liquid crystal display panel; this wiring board is bent in a direction perpendicular to 
the display screen of the liquid crystal display panel at the end part of the liquid crystal display 
panel, and is disposed along the side surface of the box form case. 

Furthermore, for example, a shielding case which is used to press the wiring board is 
disposed on the outside of the wiring board with a spacer interposed. 

(Operation) 

In the liquid crystal display device of the present invention, vibration and shocks applied 
from the outside can be absorbed by the box form case. However, since looseness, strain and 
bending tend to occur in the box form case; accordingly, a reinforcing band is disposed on the 
open end of the box form case, so that such looseness, strain and bending in the box form case 
can be prevented. 

By fitting the reinforcing band into the inside of the open end of the box form case and 
disposing a fringe on the end part of the reinforcing band located on the side of this open end, it 
is possible to accommodate the reinforcing band in the open end part of the box form case, so 
that this reinforcing band can be fixed on the open end part, thus making it possible to fasten the 
box form case more firmly. 

For example, by constructing the box form case from a cover case and a main body case, and 
clamping the liquid crystal display panel between the two cases, it is possible to achieve firm 
support and fastening of the liquid crystal display panel. In this case, furthermore, since the 
liquid crystal display panel, which is the heaviest of all of the constituent elements of the liquid 
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crystal display device, is fastened in place by the two cases, the device as a whole can also be 
firmly supported, and the strength against vibration and shocks applied from the outside can be 
increased. 

Furthermore, since the wiring board that is connected to the input terminals disposed on the 
peripheral edge part of the liquid crystal display panel is bent perpendicular to the display screen 
of the liquid crystal display panel at the end part of the liquid crystal display panel, and is 
disposed along the side surface of the box form case, a space for mounting the back lighting can 
be sufficiently ensured inside a region that is surrounded by the wiring board, so that such back 
lighting can easily be mounted. Furthermore, the density of peripheral driving circuit parts of the 
liquid crystal display panel can be increased, so that a liquid crystal display device having a large 
area occupied by the screen can be obtained. As a result, the dimensions of the liquid crystal 
display device as a whole can be reduced, and the mounting density can be increased. 

Since a shielding case is disposed on the outside of the wiring board, the wiring board that is 
disposed along the side surface of the liquid crystal display panel can be pressed by this shielding 
case, so that excessive slack in the wiring board can be eliminated; accordingly, the strength of 
the device against vibration and shocks can be further increased. 

Thus, the present invention makes it possible to obtain a liquid crystal display device with a 
large strength against vibration and shocks, in which no looseness, strain or bending, etc., is 
generated even if vibration or shocks are applied from the outside. 

(Embodiments) 

Figure 1 (A) is an exploded perspective view which shows the case parts of one embodiment 
of the liquid crystal display device of the present invention. Figure 1 (B) is an enlarged 
perspective view of the reinforcing band. 

1 indicates a cover case, 2 indicates a main body case, 30 indicates a reinforcing band, 3 
indicates a liquid crystal display panel, 33 indicates a display screen window for the liquid 
crystal display panel 3, and 34 indicates a second window which is used to cause light from the 
back lighting to strike the back side of the liquid crystal display panel 3. A box form case is 
formed by the cover case 1 and main body case 2. The liquid crystal display panel 3 is 
constructed from a lower transparent glass substrate 3b which has large dimensions, and an 
upper transparent glass substrate 3a which has small dimensions. As is shown in Figure 1 (B), 
fringes 31 are formed on the four sides of one end of the reinforcing band 30 (only two sides are 
shown in the figures). The reinforcing band 30 consists of (for example) a metal, and is formed 
by deep drawing. 
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Figures 2 (A) through 2 (F) are diagrams which show a liquid crystal display device that 
combines the case parts shown in Figure 1 with other constituent elements. Figure 2 (A) is a 
plan view, Figure 2 (B) is a side view, Figures 2 (C), 2 (D) and 2 (E) are partial enlarged views, 
and Figure 2 (F) is a sectional view cut along line A-A in Figure 2 (A). 

4 indicates TAB tapes, 9 indicates semiconductor chips (driving ICs) that are mounted on the 
TAB tapes 4, 5 indicates an FPC (flexible printed circuit), 6 indicates back lighting (a fluorescent 
tube) that irradiates the liquid crystal display panel 3 with light, 14 indicates a reflective sheet, 13 
indicates a back lighting box, 32 indicates a shielding case, 7 indicates key form protruding parts 
that are formed as integral parts of the cover case 1 , and 8 indicates holes with which the 
protruding parts 7 engage. 

The liquid crystal display panel 3 is constructed mainly by a combination of the lower 
transparent glass substrate 3b and upper transparent glass substrate 3a; a liquid crystal is sealed 
between these two substrates. The liquid crystal display panel 3 is disposed between the cover 
case 1 and the main body case 2, and is clamped by both cases. Input terminals 1 1 for the liquid 
crystal display panel 3 are disposed on the peripheral edge part of the lower transparent glass 
substrate 3b, and output terminals on the TAB tapes 4 are connected to these input terminals 1 1 . 
The TAB tapes 4 are bent perpendicular to the display screen of the liquid crystal display panel 3 
at the end part of the liquid crystal display panel 3, and the TAB tapes 4 and the FPC 5 that is 
electrically and mechanically connected to these TAB tapes 4 are disposed on the outside of the 
main body case 2 in a direction perpendicular to the display screen of the liquid crystal display 
panel 3 (i.e., in the direction of the side surface [of the liquid crystal display panel 3]); these parts 
are held by the shielding case 32, which shields [the parts] against static electricity, etc. 

In Figure 2 (B), the protruding part 7 on the left side of the figure shows a state prior to being 
bent at the dotted line d, and the protruding part 7 on the right side of the figure shows a state in 
which this part is bent downward perpendicular to the plane of the page and is engaged with the 
[corresponding] hole 8. The state of engagement between this protruding part 7 and the hole 8 is 
shown most clearly in Figure 2 (E). The protruding parts 7 formed as integral parts of the cover 
case 1 engage with the holes 8, and projecting parts 7a on the protruding parts 7 and projecting 
parts 8a in the holes 8 engage with each other. As a result of the engagement of these projecting 
parts 7a and 8a, even if vibration or shocks are applied from the outside, the engagement 
between the protruding parts 7 and holes 8 is prevented from coming loose. 

Figure 3 (A) is a perspective view showing a state in which the TAB tape 4 is attached to the 
liquid crystal display panel 3, and Figure 3 (B) is a perspective view showing the back lighting 
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box 13 in which the back lighting 6 is mounted, and the FPC 5. The constituent elements shown 
in Figure 3 (A) and the constituent elements shown in Figure 3 (B) are combined. 

The liquid crystal display panel 3 consists of two transparent glass substrates of different 
sizes, i.e., the [above-mentioned] upper transparent glass substrate 3a and lower transparent glass 
substrate 3b, and a liquid crystal is sealed between these glass substrates. Input terminals for the 
liquid crystal display panel 3 are disposed on the peripheral edge parts of the four sides of the 
larger lower transparent glass substrate 3b (these are beneath the TAB tapes 4, but cannot be 
seen since these terminals are hidden by the TAB tapes 4). 

In Figure 3 (B), 15 indicates reinforcing plates for the FPC, and 16 indicates driving circuit 
parts such as semiconductor chips. 

Figures 3 (C) through 3 (E) are diagrams showing a state in which the constituent elements 
shown in Figures 3 (A) and 3 (B) are combined. Figure 3 (C) shows the upper surface, Figure 
3 (D) shows the upper side surface, and Figure 3 (E) shows the lateral side surface. 

Here, to describe the assembly procedure of the present device, the output terminals of the 
TAB tapes 4 are first electrically and mechanically connected to the input terminals of the liquid 
crystal display panel 3, and these connected TAB tapes 4 are bent at an angle of approximately 
90° with respect to the display screen of the liquid crystal display panel 3. Meanwhile, the FPC 
5 is attached to the side surface of the back lighting box 13 and the side surfaces of the 
reinforcing plates 1 5. Finally, the input terminals of the TAB tapes 4 and the output terminals of 
the FPC 5 are electrically and mechanically connected. 

As a result of this mounting procedure, a space for the mounting of the back lighting 6 can be 
sufficiently ensured; accordingly, the dimensions of the liquid crystal display device as a whole 
can be reduced, and the mounting density can be increased. 

Figures 4 (A) and 4 (B) [sic] are perspective views showing a state in which the cover case 1 
and main body case 2 are respectively assembled in Figures 3 (A) and 3 (B). In the cover case 1 
shown in Figure 4 (A), the protruding parts and holes, etc., are omitted from the figure; however, 
the cover case 1 and main body case 2 are combined by the engagement of these protruding parts 
and holes. Furthermore, the [above-mentioned] reinforcing band 30 is fitted into the open end of 
the main body case 2, and is held in the open end part of the main body case 2 by the [above- 
mentioned] fringe 3 1 . 

In the liquid crystal display device of the present embodiment, as was described above, 
vibration and shocks applied from the outside can be absorbed by the box form case 1, 2. 
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However, looseness, strain and bending tend to occur in the box form case 2 [sic]*; accordingly, 
the occurrence of looseness, strain and bending in the box form case 2 [sic] can be prevented by 
disposing the [above-mentioned] reinforcing band 30 in the open end of the box form case 
2 [sic]. 

The reinforcing band 30 is fitted into the inside of the open end of the box form case 2 [sic], 
and the [above-mentioned] fringes 31 are disposed on the end portion of the reinforcing band 30 
located on the side of the open end [of the box form case]; accordingly, the reinforcing band 30 
can be accommodated in the open end part of the box form case 2 [sic], and can be fixed by this 
open end part, so that the box form case 1 , 2 can be more firmly fastened [in place]. 

Furthermore, since the box form case is constructed from the [above-mentioned] cover case 1 
and main body case 2, and since the liquid crystal display panel 3 is clamped by both of these 
cases, the liquid crystal display panel 3 can be firmly supported and fastened in place. 
Moreover, since the liquid crystal display panel 3, which is the heaviest of the constituent 
elements of the liquid crystal display device, is fastened by both of the above-mentioned cases, 
the device as a whole can be firmly supported, so that the strength against vibration and shocks 
applied from the outside can be further increased. 

Furthermore, since the TAB tapes 4 that are connected to the input terminals 1 1 disposed on 
the peripheral edge part of the liquid crystal display panel are bent perpendicular to the display 
screen of the liquid crystal display panel 3 at the end part of the liquid crystal display panel 3 5 
and since these TAB tapes 4 and the FPC 5 that is connected to these TAB tapes 4 are disposed 
along the side surface of the box form case 2 [sic], a space for the mounting of the back lighting 
6 can be sufficiently ensured inside the region surrounded by TAB tapes 4 and FPC 5. 
Accordingly, the back lighting 6 can easily be mounted; furthermore, the density of the 
peripheral driving circuit parts of the liquid crystal display panel 3 (i.e., the TAB tapes 4 and 
FPC 5) can be increased, so that a liquid crystal display device having a large area occupied by 
the screen can be obtained. As a result, the dimensions of the liquid crystal display device as a 
whole can be reduced, and the mounting density can be increased. 

The shielding case 32 shown in the figures can be disposed on the outside of the TAB tapes 4 
and FPC 5, and the TAB tapes 4 and FPC 5 can be pressed by this shielding case 32, so that 
excessive slack in the TAB tapes 4 and FPC 5 is eliminated. Accordingly, the strength against 
vibration and shocks can be further increased. 



* Translator's note: apparent error in the original for "box form case 1, 2" (same below). 
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Thus, the present invention makes it possible to obtain, by means of a simple construction, a 
liquid crystal display device with a high strength against vibration and shocks, in which 
looseness, strain and bending tend not to occur even if vibration or shocks are applied from the 
outside. 

Figure 5 is a schematic plan view which shows the liquid crystal display panel 3 and TAB 
tapes 4 in greater detail. 

The liquid crystal display panel 3 consists of a lower transparent glass substrate 3b with 
larger dimensions, and an upper transparent glass substrate 3a with smaller dimensions. 
Although this is not shown in the figures, a plurality of pixels are disposed in the form of a 
matrix. To describe this in greater detail, [the liquid crystal display panel 3] is constructed as 
follows: namely, thin film transistors (TFTs) constituting pixel switching elements, as well as 
transparent pixel electrodes and alignment films, etc., that are used to set the orientation of the 
liquid crystal molecules, are disposed on the surface of the lower transparent glass substrate 3b, 
and a common transparent pixel electrode and alignment film, etc., are disposed on the upper 
transparent glass substrate 3a. The two substrates are superimposed so that the respective 
alignment films face each other, and a liquid crystal is sealed between the respective alignment 
films. Input terminals 1 1 for the liquid crystal display panel 3 disposed on the peripheral edge 
part [of the lower transparent glass substrate 3b] are disposed on the peripheral edge part of the 
lower transparent glass substrate 3b, and the output terminals 1 7 of the TAB tapes 4 are 
connected to these input terminals 1 1 , so that driving signals from the outside are transmitted to 
the liquid crystal display panel 3 via these TAB tapes 4. 1 8 indicates wiring patterns that are 
disposed on the TAB tapes 4. 

Figure 6 is an enlarged plan view showing details of the TAB tapes 4. 

The TAB tapes 4 consist mainly of a base film 1 9 which possesses flexibility such as a 
polyimide [film], etc., and a semiconductor chip 9. Two types of wiring patterns 20a and 20b are 
disposed on the surface of the base film 19. The first wiring patterns 20a have input terminals 
Tl at one end that are connected to the output terminals of the FPC, and internal output terminals 
T2 at the other end that are connected to the electrodes (input terminals) of the semiconductor 
chip 9. The second wiring patterns 20b have internal input terminals T3 that are connected to the 
electrodes (output terminals) of the semiconductor chip 9, and output terminals T4 that are 
connected to the input terminals of the liquid crystal display panel. Furthermore, the output 
terminals T4 are formed by successively plating a copper foil with nickel and gold, or by plating 
a copper foil with tin. 
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The present invention has been concretely described above in terms of an embodiment. 
However, the present invention is not limited to the above-mentioned embodiment; it goes 
without saying that various alterations are possible within limits that involve no departure from 
the gist of the present invention. 

For example, in the above-mentioned embodiment, the box form case was constructed from 
two parts, i.e., a cover case 1 and a main body case 2. However, it would also be possible to 
fasten the liquid crystal display panel to the display window part of a single box form case. 
Furthermore, the reinforcing band 30 was formed by deep drawing; however, following 
formation into a band form, it would also be possible to form this part into a rectangular shape as 
shown in Figure 1 (B), and to weld the end parts. Furthermore, the box [form] case 1 , 2 and 
reinforcing band 30, etc., may also be formed from materials other than metals, e.g., from 
synthetic resins, etc. Furthermore, the reinforcing band 30 may also be fitted over the outside of 
the open end part of the box form case 2 [sic]. Furthermore, key form protruding parts 7 and 
holes 8 were used to engage the cover case 1 and main body case 2; however, some other 
construction may also be used. Furthermore, the protruding parts 7 were disposed on the cover 
case 1 ; however, it would also be possible to dispose the protruding parts 7 on the main body 
case 2, and to form the holes 8 in the cover case 1 . Furthermore, a construction was used in 
which TAB tapes 4 were connected on the peripheral edge parts on four sides of the liquid 
crystal display panel 3; however, it would also be possible to use a construction in which (for 
example) TAB tapes are connected to the peripheral edge parts on three sides of the liquid crystal 
display panel. 

(Effect of the Invention) 

As was described above, the present invention makes it possible to provide a liquid crystal 
display device which has a large strength against vibration and shocks, in which looseness, strain 
and bending tend not to occur even when vibration or shocks are applied from the outside. 
Furthermore, since the structure is simple, the manufacturing cost can be reduced. 

4. Brief Description of the Drawings 

Figure 1 (A) is an exploded perspective view which shows the case parts of one embodiment 
of the liquid crystal display device of the present invention. Figure 1 (B) is an enlarged 
perspective view of the reinforcing band. Figure 2 (A) is a plan view of the liquid crystal display 
device in which the case parts shown in Figure 1 are combined with other constituent elements. 
Figure 2 (B) is a side view [of the same]. Figures 2 (C) through 2 (E) are partial enlarged views 
[of the same]. Figure 2 (F) is a sectional view cut along line A-A in Figure 2 (A). Figure 3 (A) 
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is a perspective view showing a state in which the TAB tapes are attached to the liquid crystal 
display panel. Figure 3 (B) is a perspective view showing the back lighting box in which the 
back lighting is mounted, and the FPC. Figure 3 (C) is a view of the upper surface showing a 
state in which the constituent elements shown in Figures 3 (A) and 3 (B) are combined. Figure 
3 (D) is a view of the upper side surface. Figure 3 (E) is a view of the lateral side surface. 
Figures 4 (A) and 4 (B) are perspective views respectively showing a state in which the cover 
case and main body case shown in Figures 3 (A) and 3 (B) are assembled. Figure 5 is a 
schematic plan view showing the liquid crystal display panel and TAB tapes in greater detail. 
Figure 6 is an enlarged plan view showing details of the TAB tapes. 
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2 Main body case 

3 Liquid crystal display panel 

4 TAB tape 

5 FPC (flexible printed circuit) 

6 Back lighting 

7 Protruding parts 

7a Projecting parts of protruding parts 
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30 Reinforcing band 
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32 Shielding case 

33 Window for display screen 

34 Second window 
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